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)Ileum ( ���- �)Colon (�$ "1B�! �1� ��� )28( . �Z ��1J

;B�D '� \1B�& 1� NO�- ,�1) '� � N���C� ���)�& ,�O �"

�$  "�-)9 �8( . � �'�� �	(�� 5�(�- '� ,�T '�17J �F� \1B�&

K�$ ���t� ,� $ ���$ '� \1B�& �(T� �$ o�'�! �O  ����

'� ,"�"� N���C� �P ��'�@ ,�O'�(C' �$ ��%� �J �O "�P )29( .

 �'�� ��%� ��1()� �1� � ��1()� ��C �� �J UT�"D \1B�&)15( H

�$ '�p!  N���C� '� ,�(�1J ���! \1B�& ��1()� ��C �- ���

 ��1()� �1� ��C �(D � "��J �(��� ��1()� �1� ��C ;_7� �J �	(��

�� ;C��'� NO�- R��J ;)� \
3$ ��� �)30( . '�p! \1002$

�$  \1B�& ���1$ �L��
7���! U1()� \1B�& ?���P '�	$ o��k L� "��-

�$ NO�- �	(�� � �"� ��1()�  "J��)31( . \1B�& ��%� \�� �J

 x0C ��1()�10  �!20 �$ U1
�! �' �"J \1B�& U- "�'�  � "O�

 �' \1B�& ��1()� �1� � ��1()� ��C �� �O �(�1J \1002$ �L��$�

�L�"�� �$ ,�1& "��- .=�� ;=�� �J ])��($ ��@ '� \1B�& ;

�$ \1�1!��- �1�- ;)� \
3$ U1B� \13O �J � "��J  �C� '� �O

 "��J �(��� N0� �"J L� \1B�&)32(.   

���� ���� /�#B�W$  L� �(3- �"J '� \1B�& �3� �31� �- "��

 L� �(3- /�#B�W$ �@�J '� � ;��) b�30 �$ �01T�  � "��J

�=D<$ UJ�T '�k �J �P ��1()� ��C ��!�- �3� �31� ,�  �'�� ,�!

)33 �22( . g��! ���1$ N���C� R��J \1B�& ,"�'� o�'�!

 L� "#J "�' ��$'�O5  �!15 �$ �01T�  L� "#J � ���1  �J ;��)

��1$�$ L�J ��@ �1B�� �  ���&)34( .& ��$'�O ;=�� '� \1B�

��� ! ;1#E� �J �%�! �J L�' 5�k  ;)� �1 ($ ��C ,�)35 �8.( 

 �J ����� �"�� L� "#J � N���C� �"�� �O L� U_T \1B�& ;=��

�$ NO�- ;��)  �"1� N���C� "#J �"�� L� U_T �'�J�� � "J��

�$  ;)� ;J�F ��$'�O \�� ���1$ s��@ 5�k '� �$� �"�-)36(.  


�� +��  � ����� ,�	
��  

�$ ��� ;C��'� � �	(�� /"$ ��!�- N���C� R��J \1B�&  ����

�$ �L� N���C� R��J /"$ ��c�k '� �B� ���& )6( . ���1$

 ���� '���� �'"�) '� \1B�& �(C�� N���C�)Prader willi (

��$ �"�  ���) � �	(�� N���C� R��J �- �
1(�Z ,'�31J b�

�$ �T�Q ���( )37( . �	(�� N���C� o��k L� �	�! �� \1B�&  
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�����1 :59 �/:�
 � 
;��� &��.< �: ��=� ����
�% 
�%
��+�� &��.< �: ��=� �>�� 
�%
��+�� � $3
� �: �%  

 
��� � �/�?� 
�%
��+�� �@��� 
;���)5( 

  

�$ �L� N���C� R��J  ���.! NO�- o��k L� �
�J ���

�J�Q � R��J �1� �"J ,�O�$ �L� N���C ���& )6( . NO�-

 L� KL'� ���3O �J ����� ?�Z' �� �"#$ �D��% o��k L� �L�

/��
! \�� � "�(7O /��
($ �"� �()�- '�"0$ M
D �=� 

 "��J \1B�& ��$'�O ���1$ �k�@ �J ;)� \
3$)38( . '�

�#B�W$  x)�! �- ,�Cumming  �;C�& /'�� ��'�
3O �

"� ���� ���� )39(  ����� ?�Z' � KL'� o��k L� �- ,���C�

�$ ?- �L� �P '� \1B�& ��$'�O ���1$ �"��-  N���C� �O

�$ �$ �L� NO�- ���1$ �J ])��($ N���C� \�� � "J��  �"��J

�D��% o��k L� �- ,���C� '� \1B�& ��$'�O ���1$ �B� 

,�J  �"#$ e�)Gastric baypass (�$ ?- �L�  �(3- �"��-

;)� . ;)� �"� "1�a! �1� ���� /�#B�W$ �V-� '� |��(� \��

)41 �40 �38( .�"#$ �D��% e� �$ �'  b� ����� �J ���!

 \�� �- �B�D '� H�'�P s�7D �J �L� NO�- M
D ;	% ��1�

1B� \13O �J � ;)� �3%�	! '�17J K�' K�' ���- �"1� U

�'�� ,���L '�17J ;13O� �L� NO�- M
D ,��J ,�(	J .  

�	
�� � ����� !�� ���� �	���  

 ?1=�! '� �P N0� � \1B�& ?71B�J�($ �'�$ '� �(�1J ['� �J

 ,�' KL'� �1Fa! �'�$ '� �#B�W$ �J \1002$ �T<� ��	(��

 ���- �"1� N���C� \1B�& ��$'�O �J �P ���- x_!�$ � �	(��

;)� .���� ���� /�#B�W$ L� �@�J  R��J }�#T�� KL'� �- "��

�3� �	(�� N���C� �W$ �@�J '� �(D � ���KL'� /�#B  ,�O

�J �J �.�$ "�"�  KL'� L� "#J ���	(��  

)Induced- Exercise- Anorexia(  �
�$ 5��#! R��J �  

�W12$ ,�O'�(-�C  

 � ��� X�� �;J�k' �/'��D �%'�

���3(%� U��7$) /'�� �J ��'�@ ���

,���
�� �� �O��&( 

,��C '�(-�C  

b1(�Z � ��"J ]1-�! �e�% �\) 

��$'�O  �F� ��!�- ,�O

�	(�� �"��- b��2!  

\1B�& 

��$'�O  '�	$ �F� ��!�- ,�O

�	(�� �"��-  

 � \1B�"$�(17-� �\1-�(17B�-
GLP-1   

)Glucagon-like peptide( 

 ,Z��� ;C�)���(  

 ,Z��� Y�p$)KL'�( 

v�$c�!�w1O  

��'��  �"��- ?1=�! ,�O

� $ '� �	(�� 

  

��$'�O �	(�� �J �F6$ �F� ��c�k ,�O  

\1(wB � \1B�7�� 
 ;C�J�J�Q 
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�$ ,Z��� '� /"$ ��!�-  ���)42 �36(.  

�J �WJ�' ���� ���� '�=�$ �J ,���L /�#B�W$  ���	(��

 �B� �;)� �"� ��.�� \1B�& ;=�� �J KL'� �F� '� �"� ��.��

�WJ�' /�#B�W$ \�� �V-�  "���
� �"O��$ ,�)44 �43(  "��� �-

�L�"�� ;�� �J "��J U- \1B�& ,�1& . ��1()� ��C �- �!�#B�W$

 ��1()� \1B�& ;=�� �- "���- �"O��$ "�(C�& �L�"�� �' \1B�&

KL'� L� "#J �$ NO�- �($�0()� ,�O ����� �J � "J��  ��$��

 "�"� �(@��� KL'� L� "#J �	(�� NO�- ,��J)3� 1( '� �B� �

 ��1()� ��C \1J �3- '�17J �WJ�' /�#B�W$ \�� ��3! � \1B�&

"� �"�� ���)�& . ����$ ,�' ��1$L \�� '� /�#B�W$ �(�1J

 ;)� �"� ��.��)14 �3 �1(  �- �'�� ��%� ,���L "O��� �

�$ /��
($ ����$ �J ���L '� N�-�� "��J . �- �#B�W$ b�

 L� "#J �- ��� ���� ���- �7��0$ ?O �J �' ���L � ����$4  L�'

 N���C� ���L '� �"� ��1()� \1B�& ��$'�O ���1$ �KL'�

 "�� ��.�� ,�11 ! ����$ '� �$� �;C��)45( .  

�#B�W$ '�  L� "#J �- "� ���� ���� ���� ,�12  �(
O

 \1(wB ��$'�O ���1$ KL'�)�	(�� �"�O�- ��$'�O ( ���L '�

 ��J ����$ L� �(3-)46( ./��
! \�� �$ ���� �O  �1Fa! �- "�O�

?��@ '� �	(�� ,�' KL'�  �J /��
($ ;)� \
3$ �O ����$

�$ ���� �- "��J ,"O��� ,��J ��1B� "��� � "��J  "�O�

KL'�  ����$ '� �J�Q ���! NO�- ;	% /"$ ��c�k ,�O

�$ ���L L� �!�F6$  "���J)24( .! �J v�()� '� "O��� �J �%�

�$ �	(�� �J KL'� ^�_!'� �'�$ '� �.1(� \1�Q ���!  ��- ,�1&

�3� �	(�� N���C� R��J KL'� �- KL'� �(D ����  ,�O

�J R��J ;)� \
3$ "�"�  KL'� �1Fa! � "��� �1� ���	(��

;)� ���L L� �!�F6$ ����$ '� �	(�� NO�- �J .  

���� �	
�� � ��-�� !��  

�#B�W$ '�  ,�Erdmann  '� �' ,L��O KL'� �1Fa! ��'�
3O �

� "���- �)'�J '�
�L'� �1� ���%�� ���7�  �P |��(�  ��� ���� �O

�$ N���C� U- \1B�& �?- /"� �J KL'� L� "#J �-  "#J �B� "J��

KL'� L� �$ �T�J ;J�F \1B�& ���1$ "�"� ,�O  5�k �$� �"��$

U- \1B�& ���1$ ,�' KL'� /"$ ;��"� ,�1Fa! )4( .Broom 

 \1B�& ���1$ �- "���- K'��& ��'�
3O �1  L� "#J ;��)

U1$��! �$ NO�- '�
�L'� ����$ '�  '� NO�- \�� � "J��

 "O�� ���& �J �7��0$9 �$ �"1� �$��� ;��) "�- )3( . \��

�P |��(� ~T��! "���- �<�� \1002$ �J "��� ��_T �#B�W$ �J �O 

 �- "��J U1B� \��Erdmann  �L�"�� �' U- \1B�& ��'�
3O �

 �B� �"�(C�&Broom "�(C�& �L�"�� �' ��1()� \1B�& ��'�
3O �.  

Marzullo KL'� �- "���- K'��& ��'�
3O �  ,�O

 �1� ����$ '� �"� ��1()� \1B�& NO�- R��J "�"� ,L��O

�$ '�
�L'� (D � �'�"� ,�F� U- \1B�& ,�' �B� ���� �

 ����$ '� \1B�& ,�' KL'� ��O�- �F� �- "���- K'��&

�$ ��c ����$ L� �(�1J i�Q "��J )14( . /�#B�W$ �J �%�! �J

�$ �=� �J ��"� �)'�J KL'� ")'  /"$ ��!�- ,L��O ,�O

 \1B�& ;)� \
3$ �$� �"��J �(��"� ,�F� U- \1B�& ,�'

"O� NO�- �' ��1()�.  

���� �	
�� � �����.� !��  

KL'� �L��$� ��' b� ����� �J �($��0$ ,�O �F6$ UD  ;	%

 �1��! KL'� ���� X���� L� �(�1J �P 5�(�- � �L� NO�-

�$ ��� .�$ ���� v�()� '� "O��� KL'� �- "�O�  ,�O

 ��J�Q ���! NO�- ���C ��"J ]1-�! ��_	J R��J �($��0$

�S1O�$ ���! N���C�  �
1B�J�($ ,�L�W@ U$��� NO�- � ,�

 X�� ;J��� � �T�Q UV$2 �$ ��� .KL'� $ �($��0$ ,�O \
3

 �L� NO�- 5�k '� �	(�� NO�- � \1B�& NO�- R��J ;)�

"��� ��c�k /"$ ,��J �P M
D � . �- ��� ���� �-�1� ,�_�T

KL'�  R��J �#1_k �L� �J '�
�L'� ����$ '� �($�0()� ,�O

 L� e� �P N���C� � KL'� L� "#J \1B�& ��$'�O NO�-24 

�$ ;��)  ���)20( .�#B�W$ '�  ���� ,�Ballard  ��'�
3O �

 /"$ ,��J �($��0$ KL'� �- "���- K'��&110  '� �01T�

 \1B�& NO�- R��J �#1_k �L� �J '�
�L'� �1� ���%�� ���7�

�$ ��� Y�p$ L� e� �L�"�� �J U-  ���)47( .  

Kraemer  \1B�& ���1$ '� ,�11 ! �1O ��'�
3O �30 

KL'� L� "#J �01T� "���
� �"O��$ �($��0$ ,�O. �P  �O

 \1�S3O L� e� �' \1B�& ��$'�O ���1$90  KL'� �01T�

 '� x)�($ /"� �J �($�0()�9  �#1_k �L� �J '�
�L'� ��$

�P |��(� � "���- �)'�J  R��J �($�0()� KL'� ���� ���� �O

��#$ �11 ! � "�' ��$'�O � U- \1B�& ���1$ '� ,'�� '

�3� �#B�W$ ,�"(J� �J �7��0$  ���)11( .�#B�W$ '�  ���� ,�
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Broom  ,�' �' ,L��O � �($�0()� KL'� �F� ��'�
3O �

 '� ��1()� \1B�& � �	(�� ���1$11  �J '�
�L'� ���%�� �7�

 ��) \1���1$21 "���- �)'�J 5�) .�P �#B�W$ |��(�  �O

 \1B�& �$�) ���1$ ,�' ,�1Fa! ,L��O KL'� �- ��� ����

� ��'�"� �	(�� � �	(�� ���1$ NO�- R��J �($�0()� KL'� �B

�$ ��1()� \1B�& �  ���)1( . �($�0()� KL'� �1Fa! �'�$ '�

�3� �#WT '�k �J \1B�& ��$'�O ���1$ ,�'  �=� '�	�� ���!

KL'� �"� ��.�� /�#B�W$ �J �%�! �J �$� ���-  �($�0()� ,�O

"��� U- \1B�& ��$'�O ���1$ NO�- R��J ;)� \
3$ .  

�	
�� � /(� �01�2 ����  

���� ���� `�(t$ /�#B�W$ L� U��D |��(� KL'� �- "��  ,�O

 �- �(T� ��p@ �J \1B�& N���C� R��J /"$ ��c�k

�$ �"�(7O �L� NO�- �J ���3O  ���)48 �21( .Ravussin  �

�@�Q�� �- "���- K'��& ��'�
3O  ,��J L�' '� '�J �� ,'��)

 /"$93 ��#$ N���C� R��J L�'  ���7� U- \1B�& '� ,'��


�L'� �1� ���%�� "�� '�)16( .�#B�W$ '�  ���� ,�Leidy  �

 '� U- \1B�& ���1$ ,�' �' KL'� �F� ��'�
3O21  �L

"���- �)'�J '�
�L'� . �J �#B�W$ \�� '� ��&"��- ;-��

) �J �C��p! /'�� KL'� 5�� ���& H"�"� ?170! ���& �

 ��� ���& ��L� M
D ;	% ,�B�- ;C��'� N���C� �J ���3O

 �L� NO�- ;	% ,�B�- ;C��'� NO�- �J ���3O KL'�

"���J "O�� ���& ���) ���& ��&"��- ;-�� � "�(��� . |��(�

�P ?��@ '� ��� ���� �O  KL'� �J ���3O �L� NO�- �- ���O

 �'�� b� '�3  �O�$ � ;C�� N���C� U- \1B�& �"�(���

 �"�� �L� NO�- ���1$ � \1B�& ���1$ \1J ;_V$ ��(7_3O

 "�(��"� �L� NO�- �- ,���C� '� \1B�& N���C� �$� �"�

 "�� �"��)17( .  

�#B�W$ ��- i�Q ���7� ,�' ,�  �F� �)'�J '�=�$ �J ,�

12  x)�! \1B�& ���1$ ,�' KL'� �(
OKim  ��'�
3O �

 "� ��.��)18( .��1()� � U- \1B�& ���1$ \1002$ \��  �(���

"�(C�& �L�"�� �' . ��"J ���! '� NO�- �#B�W$ \�� '� ��-��-

)Body mass index  ��BMI( ��C '� N���C� � �J�Q ���! �

 � �L� NO�- ���1$ �J �)�
#$ '�k �J �- \1B�& ��1()� �1�

 �1� ���1$ �B� �"���� ���� �' ��J ])��($ �"J �J�Q NO�-

��
� ,�11 ! \1B�& ��1()� .2$ \�� N���C� "���- �<�� \100

 �T�� '� �P ��1()� ��C '� �11 ! �"� � \1B�& ��1()� �1� ��C

 /"$ ��c�k KL'� L� e� ��� ;C��'� NO�- �"�O� ����

�$  ,Z��� �
�$ 5��#! '� \1B�& ��1()� �1� ��C �- ��Q H"��J

�'�� N0� .�#B�W$ '�  ���� ,�Jones  "���� ���� ��'�
3O �

��1()� ��C �-  L� "#J \1B�&8  ���7� '� ,L��O KL'� ��$

 �"J �J�Q "�'� NO�- ��%� �J �L� �C�E� ,�'�� �����%��

 ��
� ,�11 !)19( .KL'� �v�()� '� "O��� �J �%�! �J  ,�O

�$ \1B�& N���C� R��J /"$ ��c�k % �$� ��� '�	�� ;	

 � �!c�J ���3� ?.D �J �(�1J /�#B�W$ �J L�1� L��O �#WT �=�

��c�k ��$L /"$ �$ �! "��J .  

��3���� #��4� !��� �"��#���$	%  

��$'�O � KL'� �'�$ '� /�0102!  5�� '� L��O '�P�	(�� ,�O
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The Effect of Exercise on Appetite and Serum Ghrelin: Implications 
for Weight Control 

 
Reza Ghiasvand¹, Mitra Hariri ², Fahimeh Haghighatdoost 3, Leila Darvishi 4 

 

Abstract 
Ghrelin, the only known appetite stimulating hormone in humans, may be one factor involved in increased 
appetite, cravings and food intake following weight loss. Innovative strategies for suppressing ghrelin and 
decreasing appetite during weight loss maintenance are needed. Knowledge about the relationship 
between exercise and appetite is important both for athletes wishing to optimize performance and for those 
interested in maintaining a healthy body weight. The purpose of the current review was to describe the 
current status of evidence about ghrelin and lifestyle factors and to discuss implications for obesity 
treatment. This study was a narrative review in which papers of clinical trial designs were selected using 
data bases and scientific search engines such as PubMed and Elsevier with the keywords ghrelin, appetite, 
exercise, weight, and obesity. All the papers were published from 2000 to 2012. Evidence suggested that 
chronic exercise training typically causes a partial compensation in energy intake perhaps due to changes 
in appetite regulating hormones. Many studies have demonstrated that acute exercise transiently suppresse 
appetite and this has been termed ‘exercise induced anorexia’. From a practical standpoint athletes should 
not feel concerned that exercise will cause overeating as there is limited evidence to support this. For 
desiring weight loss there may be some merit in performing exercise in the postprandial period as a means 
of enhancing the satiating effect of a meal. Chronic exercise training typically causes a partial 
compensation in energy intake perhaps due to changes in ghrelin hormone. Additional evidence is 
required to confirm the effectiveness of this strategy. 
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